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DETAILED ACTION 

t. This office action is in response to the Amendment filed November 09, 2006. 

Accordingly, claim 1 was amended, and claims 8-13 and 16 were cancelled, 
Currently, claims 1-7, 14, 15 and 17 are pending in this application. 

Response to Arguments 

2. Applicant's arguments with respect to the rejection(s) of claim(s) 1-7, 14, 15 and 
17 under Bradshaw's disclosure regarding the temperature width have been fully 
considered and are persuasive. Therefore, the final rejection has been withdrawn; 
however, upon further consideration, a new ground(s) of rejection is made in view of 
Taniguchi. 

It is noted that Taniguchi's disclosure was used in the office action dated April 
20, 2005; however, Taniguchi's disclosure is employed again because the claimed 
invention is still obvious over this cited prior art. 

Claim Objections 

3. Claim 14 is objected to because of the following informalities: in line 23, the 
claim should be read "either one of the cholesteric phase and the chiral nematic phase 
during cooling." Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
2000-275685 (JP'685) in view of Taniguchi etal. (Taniguchi, USPN 5,746,939). 

Re claim 1, as shown in Fig. 1, JP'685 discloses a liquid crystal display device 70 
(as well as a manufacturing method of the same) comprising two substrates 81a and 
81b sandwiching a liquid crystal 85 having spontaneous polarization (paragraphs 106 
and 129), and electrodes 82a and 82b for applying a voltage to said liquid crystal 
(paragraph 31), 

wherein said liquid crystal shows a monostable state in which an average 
molecular axis of a director of liquid crystal molecules is aligned in a single direction and 
present in a first position when no voltage is applied, shows a state in which the 
average molecular axis is tilted in one direction from the first position at an angle 
corresponding to a magnitude of a voltage of a first polarity and present in a second 
position (first brightness) when the voltage of the first polarity is applied, and shows 
either a state in which the average molecular axis maintains the first position or a state 
in which the average molecular axis is tilted in a direction opposite to said one direction 
from the first position and present in a third position (second brightness) when a voltage 
of a second polarity opposite to the voltage of the first polarity is applied (see Abstract), 

wherein, said liquid crystal is introduced between said two substrates (paragraph 

102); 

wherein a phase sequence of said liquid crystal is isotropic phase - cholesteric 
phase - chiral smectic C phase from a higher-temperature side (paragraph 94); and 
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wherein, an alignment treatment (application of an electric field to the liquid 
crystal during a cooling process) is performed to bring said liquid crystal into the 
monostable state by cooling and by providing a period in which the temperature of said 
liquid crystal is kept within a temperature range showing the cholesteric phase during 
cooling, after heating said liquid crystal to a temperature of the isotropic phase thereof 
(paragraphs 11, 39, 102, 106 and 137). 

However, JP'685 does not disclose a temperature range of the cholesteric phase 
of the phase sequence of said liquid crystal having a temperature width of not less than 
3°C. 

As shown in Fig. 3, Taniguchi discloses that a temperature range of a cholesteric 
phase is from about 58 degrees C to about 92 degrees C. Accordingly, this range has a 
temperature width of 34 degrees C, which meet the claimed temperature width of not 
less than 3 degrees C (col. 3, lines 1-48), 

wherein, re claim 2, the temperature range of the cholesteric phase of the phase 
sequence of said liquid crystal has a temperature width of not less than 5 degrees C; 
and 

wherein, re claim 4, the temperature range of the cholesteric phase of the phase 
sequence of said liquid crystal has a temperature width of not less than 10 degrees C. 

Re claims 3, 5 and 6, Taniguchi discloses that said liquid crystal is a ferroelectric 
liquid crystal (col. 2, lines 60-63). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the liquid crystal display device of JP'685 with 
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the teaching of Taniguchi by employing a liquid crystal comprising a temperature range 

of the cholesteric phase having a temperature width of not less than 3°C in order to 

improve display and driving characteristics (col. 2, lines 27-32). 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 2000- 

275685 (JP'685) in view of Taniguchi et al. (Taniguchi, USPN 5,746,939) as applied to 

claims 1-6 above and further in view of Yoshinaga et al. (Yoshinaga, USPN 6,791 ,527 

B2). 

As shown in Figs. 1 and 5, the liquid crystal display device of JP"685 comprises a 
data-writing scanning voltage (or voltage of first polarity) and a data-erasure scanning 
voltage (or voltage of second polarity) applied to the electrodes 82a and 82b (Abstract 
and paragraphs 58-71). 

The liquid crystal display device of JP'685 as modified in view of Taniguchi above 
includes all that is recited in claim 7 except for a back-light driven by a field-sequential 
color scheme. 

Yoshinaga discloses a liquid crystal display device comprising a back-light driven 
by a field-sequential color scheme (col. 5, lines 35-49). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the liquid crystal display device of JP'685 
with the teaching of Yoshinaga by employing a back-light driven by a field-sequential 
color scheme to effect color display based on a timewise additive process and improve 
quality of motion images while suppression power consumption (col. 4, lines 43-45 and 
col. 5, lines 48-49). 
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7. Claims 14, 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP 2000-275685 (JP'685) in view of Taniguchi et al. (Taniguchi, USPN 5,746,939) 
and Asao et al. (Asao, US 2002/0018171 A1). 

Re claim 14, as shown in Fig. 1, JP'685 discloses a manufacturing method of a 
liquid crystal display device 70 comprising two substrates 81a and 81b sandwiching a 
liquid crystal 85 having spontaneous polarization (paragraphs 106 and 129), and 
electrodes 82a and 82b for applying a voltage to said liquid crystal (paragraph 31), 

wherein said liquid crystal shows a monostable state in which an average 
molecular axis of a director of liquid crystal molecules is aligned in a single direction and 
present in a first position when no voltage is applied, shows a state in which the 
average molecular axis is tilted in one direction from the first position at an angle 
corresponding to a magnitude of a voltage of a first polarity and present in a second 
position (first brightness) when the voltage of the first polarity is applied, and shows 
either a state in which the average molecular axis maintains the first position or a state 
in which the average molecular axis is tilted in a direction opposite to said one direction 
from the first position and present in a third position (second brightness) when a voltage 
of a second polarity opposite to the voltage of the first polarity is applied (see Abstract), 

wherein a phase sequence of said liquid crystal is isotropic phase - cholesteric 
phase - chiral smectic C phase from a higher-temperature side (paragraph 94); 

introducing said liquid crystal between said two substrates (paragraph 102); and 

performing an alignment treatment (application of an electric field to the liquid 
crystal during a cooling process) to bring said liquid crystal into the monostable state by 
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cooling said liquid crystal and by providing a period in which the temperature of said 
liquid crystal is kept within a temperature range showing the cholesteric phase during 
cooling, after heating said liquid crystal to a temperature of the isotropic phase thereof 
(paragraphs 11, 39, 102, 106 and 137). 

However, JP'685 does not disclose a temperature range of the cholesteric phase 
of the phase sequence of said liquid crystal having a temperature width of not less than 
3°C and a cooling rate of 3 to 10°C /minute as recited in claim 14. 

At first, as shown in Fig. 3, Taniguchi discloses that a temperature range of a 
cholesteric phase is within about 58°C and about 92°C. Accordingly, this range has a 
temperature width of 34 °C, which meet the claimed rande of not less than 3°C (col. 3, 
lines 1-48). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the liquid crystal display device of JP'685 with 
the teaching of Taniguchi by employing a liquid crystal comprising a temperature range 
of the cholesteric phase having a temperature width of not less than 3°C in order to 
improve display and driving characteristics (col. 2, lines 27-32). 

Further, Asao discloses a liquid crystal having a temperature range of a 
cholesteric phase of a phase sequence "isotropic phase 86.3 degrees - Cholesteric 
phase 61.2 degrees - chiral smectic C phase -7.2 degrees" of a liquid crystal 
(paragraph 98). Asao also suggests an alignment treatment performed by cooling said 
liquid crystal at a rate of 5°C /minute and by providing a period in which the temperature 
of said liquid crystal is kept within a temperature range (61 .2 degrees) showing the 
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cholesteric phase during cooling, after heating said liquid crystal to a temperature of the 
isotropic phase thereof (paragraph 106). Accordingly, the cooling rate of 5°C/minute is 
within the claimed range of 3 to 10°C /minute. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the liquid crystal display device of JP'685 
with the teaching of Asao by cooling the liquid crystal at a rate of 5°C/minute in order to 
obtain a monostabilized state under no voltage application (paragraph 44) and provide 
an improved contrast for the display (paragraph 12). 

Re claim 15, JP'685 discloses that the alignment treatment is performed after 
heating said liquid crystal to an isotropic phase (paragraph 137). Asao also suggests 
the same performance (paragraphs 98 and 106). 

Re claim 17, as shown in Fig. 3 of Taniguchi, the temperature range within 92°C 
and 58°C is the period when the liquid crystal is kept in the cholesteric phase during 
cooling, the cooling of said liquid crystal is gradually at a rate of 0.5°C/hour to cause a 
successive phase transition (col. 4, lines 16-22). Accordingly, this rate meets the 
claimed range of 0.5°C/minute or less. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thoi V. Duong whose telephone number is (571) 272- 
2292. The examiner can normally be reached on Monday-Friday from 8:30 am to 4:30 
pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms, can be reached at (571) 272-1787. 

Thoi V. Duong 
11/29/2006 




